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CLAIMS 

1 . A method for generating an appearance model utilizing image data provided in a 
plurality of sequential image frames, the appearance model defined by a stable component 
including a first mixing probability and a first data parameter defined by image data provided in a 
relatively large number of said sequential image frames, the appearance model also including a 
transient component having a second mixing probability and second data parameter defined by 
image data provided in a relatively small number of said sequential image frames, wherein the 
method comprises: 

receiving an image datum corresponding to a most current image frame of the plurality of 
sequential image frames; 

determining a first likelihood value for the stable component and a second likelihood value 
for the transient component, the first likelihood value indicating a relative consistency between the 
image datum and the first data parameter, and the second likelihood value indicating a relative 
consistency between the image datum and the second data parameter; and 

updating the first mixing probability of the stable component and the second mixing 
probability of the transient component using the first and second likelihood values, respectively. 

2. The method according to Claim 1 , further comprising filtering the image datum 
before determining the first and second likelihood values. 

3. The method according to Claim 2, wherein the filtering is performed using a 
steerable pyramid. 

4. The method according to Claim 1, wherein determining the likelihood comprises 
comparing the first data parameter with the image datum. 

5. The method according to Claim 1, further comprising updating said first data 
parameter and said second data parameter after updating said first and second mixing probabilities. 

6. The method of Claim 5, further comprising resetting said first and second mixing 
probabilities when said first mixing probability falls below a preset minimum value. 
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7. The method of Claim 6, further comprising resetting the first data parameter to the 
image datum value when the first mixing probability is reset. 

8. A method for tracking a selected target object comprising: 

receiving a current image frame including image datum associated with of the target 

object; 

estimating a motion of the target object using an adaptive appearance model including a 
first image component having parameters defined by image data received over a relatively large 
number of image frames temporally preceding the current image frame, and a second image 
component having parameters defined by image data over the relatively small number of said 
sequential image frames temporally preceding the current image frame; and 

updating the first and second image components. 

9. The method according to Claim 8, further comprising filtering said current image 
frame using a wavelet-based filter before estimating motion. 

10. The method according to Claim 8, 

wherein the parameters of the first component include a first data parameter and a first 
contribution parameter, 

wherein the parameters of the second component include a second data parameter and a 
second contribution parameter, and 

wherein updating the first and second components comprises: 

comparing the image datum of the current image frame with the first data 

parameter of the first component, and 

recalculating the first and second contribution parameters based upon a difference between 
the first data parameter and the image datum. 

1 1 . The method according to Claim 10, wherein the first contribution parameter 
comprises a mean value and a variance value calculated from a plurality of image data received in 
said relatively large number of image frames temporally preceding the current image frame, and 
wherein comparing comprises determining a likelihood value determined by a difference between 

the image datum and the mean and variance values. 
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1 2. The method of Claim 1 1 , further comprising calculating a first ownership 
probability for the first component using the likelihood value. 

1 3 . The method according to Claim 1 1 , further comprising recalculating the mean and 
variance values using the likelihood value. 

14. An adaptive appearance model implemented on a processor-controlled machine for 
identifying an object appearing in a plurality of sequential image frames, the adaptive appearance 
model comprising: 

a first image component having parameters defined by image data that remains stable over 
a relatively large number of said sequential image frames; and 

a second image component having parameters defined by a relatively small number of said 
sequential image frames, and 

means for updating said first and said image components after receiving a current image 
frame of the plurality of sequential image frames. 

15. The appearance model according to Claim 14, 

wherein the parameters of the first component include a first data parameter and a first 
contribution parameter, 

wherein the parameters of the second component include a second data parameter and a 
second contribution parameter, and 

wherein said means for updating comprises: 

means for comparing the image datum of the current image frame with the first data 
parameter of the first component, and 

means for recalculating the first and second contribution parameters based upon a 
difference between the first data parameter and the image datum. 

16. The appearance model according to Claim 15, 

wherein the first contribution parameter comprises a mean value and a variance value 
calculated from a plurality of image data received in at least some of said plurality of sequential 
image frames temporally preceding the current image frame, and 
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wherein the appearance model further comprises means for determining a likelihood value 
determined by a difference between the image datum and the mean and variance values. 

1 7. The appearance model according to Claim 16, further comprising means for 
calculating a first ownership probability for the first component using the likelihood value. 

18. The appearance model according to Claim 16, further comprising means for 
recalculating the mean and variance values using the likelihood value. 

19. An adaptive appearance model implemented on a processor-controlled machine for 
identifying an object appearing in a plurality of sequential image frames, the adaptive appearance 
model comprising: 

a first image component including a first mixing probability having a value that is 
determined by image data appearing over a relatively large number of said sequential image 
frames; 

a second image component including a second mixing probability having a value 
determined by a relatively small number of said sequential image frames, and 

a outlier component including a mixing probability that is determined by the occurrence of 
outliers in the image data received in the plurality of image frames. 

20. The adaptive appearance model according to Claim 19, further comprising: 
means for receiving a current image frame; and 

means for updating said first, second, and third mixing probabilities in accordance with 
image datum received in the current image frame. 
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